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AB - PURPOSETo provide a FEC element, which is provided with a local 
resistance between an emitter and a cathode, without enlarging a 
stage difference of the surface of the FEC element, 
- CONSTITUTION: In a FEC element, a first insulating Iaye8 made of 
amorphous silicon having a high resistance value, which is doped 
with impure material, is formed on a substratel. The only part 
formed with an emitter? in this first insulating layer 3 is annealed by 
laser to reduce the resistance of the first insulating layers locally. A 
resistance area 4 can be thereby formed at the only part formed 
with the emitter 7 without patterning the first insulating layer 3 to be 
formed with the resistance area4. A stage difference of the surface 
of the FEC element is therefor restricted at a little difference 
corresponding to the thickness of a cathode line 2. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
daEges caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. t , 

2.**** shows the word which can not be translated. 
XIn ihe drawings, any words arc not translated. 

d£t^ed DESCRIPTION 



[Detailed Description of the Invention] 

Ktrial Application] this invention is applied to especially the cathode of di splay about the field 
emission cathode element known as cold cathode, and is suitable. 

mSotion of the Prior Art] They are the impression electric field on a metal or the front face of a 
cm offctor W IfTis inidc the [V/m] grade, by the tunnel effect an electron w,ll pass an 
SSS electron emission will be performed into a vacuum also .n ordinary temper^. 
This K called field emission (Field Emission) and the cathode winch emits an e ectnm by such 
^ebxdbd field emission cathode (Field Emission Cathode). Itis possible to create the field 
dXgc Afield emission cathode element which consists of a field em.ssion cathode of m.cron 
s£e in fecent yea« making full use of semiconductor ultra-fine processing technology, and the field 
SSfflL is going to be used for fluorescence display, CRT, an electron microscope, 

m003^ of the field emission cathode (it is hereafter described as FEC) 

EeiSlS Skter which is the example, and Spindt (Spindt) type which has a resistive layer 
httwSn cathodes at drawinc 1 1 is shown. In this drawing, the cathode 72 is formed on the substrate 
7lSb"Sve layer 731s formed on the cathode 72. And the cone-like emitter 76 is formed on 
his resistive layer 73 Furthermore, the gate 75 is formed through the insulating layer 74 on the 

5 72, and the amount of f of the emitter 76 of the shape of a cone established into round 
ooenin« of the gale 75 ] point has faced from opening which was able to be opened m the gate. 

6 pitch between this emitter 76 can be made into 10 microns oi r ess, and can form such an 
emitter for tens of thousands or several 1 00,000 pieces on one substrate 71 In this FEC e ement 
sS distance between gate cathodes am be made submieron, it can be small between gate cathodes, 
o 2 electron can be emitted from an emitter 76 by imptessing the voltage VGE oi several 0 volts. 
Thus the electron emitted from the emitter 76 is isolated on the gate 75 and ,s the right vol age V A. 
Wake can be carried out with rite impressed anode 77. Moreover, if the fluorescent substance is 
prepared in the anode 77, the display using the FEC element can be constituted. 

[0005] Bv the way, the reason for forming a resistive layer 73 in die bottom of an cm.tier 76 . as 
follows" Since tens of thousands of emitters are formed on one substrate while distance of the nose ot 
cam of a cone-like emitter and the gate is made into a very short di stance of submieron one m 
general FEC, in the process of manufacture, an emitter and the gate may connect too hastily bv dust 
etc. Thus, when at least one of the gate and die emitters is short-ciremted, m order K •mean tha a 
cathode and the gate had connected too hasdly, voltage was no longer impressed to no emitters, and 
it had become the FF.C element which cannot be operated, 

00061 Sov£ at the time of operation in early stages of EEC, local degas, Tying arose between an 
Litter the gate, or the anode might cause electric discharge by this gas, for this reason the high 
current flowed lo the cathode, and the cathode might be destroyed. Furthermore, s.ncc it 

oncentrated from the emitter which an electron tends to emit among many emitters and an **on 
Zs easy to be emitted, current may concentrate on the emitter and the unusually bnghtspo ^ might 
occur on the screen. In order to prevent the fault on these operat.on, .1 is made to form a resistive 
layer 73 between the above-mentioned gate and an emitter conventionally. 



http:/7wvvw4.ipdl.jpo.go.jp/cgi-bin/tran , wcb_cgi_ejje 



21/10/2002 



[00071 That is, since the current of a cathode 72 is suppressed by the resistive layer 73 as shown in 
drawing 1 1 , a cathode 72 is not destroyed. Moreover, since the voltage drop of die resistive layer 73 
prepared in the emitter becomes large when current concentrates on a certain emitter, the emitter 
potential rises and the voltage between the gate cathode comes to descend. Therefore, an emitter 
current can fall and concentration of an emitter current can be prevented now. Therefore, by forming 
a resistive layer 73, the yield on manufacture of a FEC element can impro ve or make it carry out, 
and it can be swfilcient and stable operation can be carried out now, 

(0008) However, with the FEC element shown in drawing I T , since the resistive layer is prepared all 
over the substrate, it becomes difficult to gain separate independence and to operate between 
emitters, and it becomes easy to generate a cross talk. This cross talk comes to appear as leakage 
luminescence or a leakage current in the display which used the FEC element. In order to prevent 
such a cross talk, it is necessary to separate an emitter for every pixel and to enable it to operate. 
[00091 Then, a cathode is divided into plurality as the shape of a stripe, the FEC element which 
forms an emitter on it is proposed, and such a FEC element is shown in drawing 12 . In this drawing, 
two or more stripe-like cathode lines 82 are formed on the substrates 81, such as glass. On the 
substrate 81 in which this cathode line 82 was formed, the vacuum evaporationo of the resistive layer 
83 Ls carried out, and the resistive layer 83 is formed only on the cathode line 82 by ***«*■**• *j n g 
this resistive layer 83. 

[0010} Furthermore, the vacuum evaporationo of the insulating layer 84 is carried out on the upper 
shell substrate 81 of a resistive layer 83, and the vacuum evaporationo of the gate line 85 is carried 
out on it. And it is made to form this emitter 86 on a resistive layer 83 by forming an emitter 86 in 
opening prepared in the gate line 85 and the insulating layer 84. The above-mentioned gate line 85 is 
also formed in the shape of a stripe, and it enables it to scan the array by two or more emitters 86 
which correspond to each pixel with the cathode line 82 and the gate line 85. 
[001 1] In addition, generally diarid-ized silicon (Si02) is used and, as for the insulating layer 84, 
Sn02, in 203, Fe 2G3, ZnO, the amorphous silicon, etc. are used as a material of a resistive layer 83. 
Furthermore, as a conductor material of a cathode and the gate, it is common that Ti, Q\ Nb, Mo, W, 
etc/use Mo as a material of an emitter. 

[0012] The example nf the display using the FEC element shown in drawing 12 is shown in drawing 
13 . In this drawing, a resistive layer 83 is formed tile cathode line 82 and on it on the substrates 81, 
such as glass, and the gate l ine 85 is formed so that it may intersect perpendicularly with this cathode 
line 82. Kioreovcr. the array which becomes the portion which the gate line 85 and the cathode line 
82 intersect from two or more emitters 86 is formed. The array of this emitter 86 corresponds to the 
pixel, hi addition, although the insulating layer 84 is not illustrated in this drawing, it is formed so 
that it may insulate with the gate line 85 on a resistive layer 83. Moreover, the cathode drive circuit 
where 91 drives two or more cathode I ines 82 one by one, the gate drive circuit where 92 drives two 
or more gate lines, and 93 are drive circuits which drive the anode 87 with which the fluorescent 
substance was prepared. 

L0013J In the display shown in drawing 13 , if one of the cathode line 82 is driving by the cathode 
drive circuit 9 1 and image data is impressed to the gate line 85 at this time, the picture on otie 
cathode line controlled by this image data will be displayed on an anode 87. Therefore, if it is made 
to impress image data to the gate line 85 one by one while driving the cathode line 82 one by one, a 
picture can be dispiaved on an anode 87. 
[0014] 

[Problem(s) to be Solved by the Invention] By the way, since between cathodes will be connected by 
the resistive layer even if it separates a cathode in the FEC element shown in drawing 1 1 and 
prepares two or more, the cross talk between cathodes arises. Although it is necessary to perform 
patterning of a resistive layer for preventing this cross talk, if it is a FEC element as performed 
patterning of a resistive layer and shown in drawing 12 , since the level difference of the thickness 
which addled the cathode line 82 and the resistive layer 83 will arise on die front face, the level 
difference of the front face of a FEC clement will become big. Then, when operating a.FRC element 
by the high voltage, there was a trouble which says that a possibility thai dielectric breakdown may 
happen in the edge section of this level difference, and a FEC clement may be destroyed arise*. 
Then, this invention aims at offering the FEC element of the same operation as having performed 
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patterning of a resistive layer, without enlarging the level difference of the front face of a FEC 

clement. 

[0015] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose it is made to 
perforin low resistancc-ization of an insulating layer by annealing with laser on.lv the portion in 
which the !■ EC element of this invention changes and forms in a resistive layer the insulating laver of 
the amorphous silicon which has the high resistance which doped the impurity, and an emitter is 
tormed among this insulating lavcr locallv. 
[0016] 

[Function] Since a resistive layer can be formed only in the portion in which an emitter is formed 
according to this invention, without carrying out patterning of the insulating layer which forms a 
restive layer, the level difference of the front face of i'EC can be made only into few [ the thickness 
ol a ceOode line = J level differences. Furthermore, the resistance of a resistive laver is correctly 
controllable by (he grade of annealing to arbitrary resistance 
[0017] 

[Example] The cross section of the field emission cathode element of the 1st example of this 
invention i s shown in drawing 1 . In this drawing, the 1st insulating layer 3 is formed on (he substrate 
1 . whiph the smpe-Uke cathode line 2 was formed by vacuum evlpoktiono on the subsSs 

™h^ S V md to"** 0 * 1 f C i was ™* 1- inflating layer 3 consists of a 35 of an 

amorphous S ,l con or contest polysihcon with which the impurity was doped, and the portion of the 
st msulat.ng layer 3 formed on the cathode line 2 is formed into low resistance by annS and 
forms the resistance held 4 so mat it mav mention later -nnwung, anu 

[0018] Furthermore, the 2nd insulating layer 5 and the gate hue 6 are formed on this Est rasularins 
layer 3 and he cone-hke emitter 7 is formed, respectively in opening of a large numbe SS bv 

™ rf n ^ yer 5 a ' ld ^ f tC Hne 6 - 1,1 sincc the abovennentioned S is 

prepared only on foe resistance held 4 r an emitter 7 is also formed only on the resistance field 4 
According to this field emission cathode element, the resistance field 4 can be formed without 
c^neout patterning of the 1st insulating layer 3 so that it may mention later Sansteai 
Resistance held 4 where only the portion on the cathode line 2 of the 1 st insulatmg layer 3 i 
loca For this reason the level difference of (he front face of a field emission cathode element can be 
^K ,0kei,cd C ot *e calhode line 2 ] .so that it mav illustrate 

[0019]The plan ofthe i field emission cathode element shown in drawing 1 is shown in drawing ^ i n 
Urn dmwuig, the gate hne 6 shown as the cathode line 2 shown by the dotted End a thdlnc i 
formed m the shape of a matrix, and the may which consists of two or more e mutSs 7 ^fZJZ 

cathode drive circuit and a gate drive circuit which were explained by eb^^SSSdS^ 13 . 

[0020] Next a means to anneal and fomi only (he portion on the cathode line 2 ofthe 1st insulating 
layer j into low resistance is shown in drawing 3 . In this drawihs the strine like V2'!£ r - 8 

is formed. In tlus state, the photo mask « illustrated on the 1st insulating layer 3 is 2 and ft 
Radiates .the upper shell for example, the laser, of a photo mask A. ffth Taifwhfc" p Ld the 

layer 3 and the temperature ot this portion rises in an insmm. For this reason it anneals S 

— 'mt m ,ayer 3 by which ,aser was M -* **~^«£^£R 

S!]- Th i ref0 ^', aS u l0W1 - in drawiDg 1 ! let on, - v the P° rtion 0,1 ™e <*thode line 2 ofthe 1st 
nsulatmg layer 3 be the resistance field 4. In addition, as laser, it is suitable io use a XeCJ excimer 

rondTM len8th ° nainbda : Tbe i5Tadiatbn of the ^ at this t mel abou 0 

seconds. Moreover, it may change into laser and you may anneal using a lamp FurtheJmorc wh»i is 
necessary is for the film of the amorphous silicon formed of reduced ^T^C\T^^r^ 
me od, the spatter vacuum deposition, the elcctron-beam-evaporatioS method, and the rSce 
heating vacuum deposition or contest polysihcon just to constitute die 1st insulating layer 3 In Ms 
case, smcc the resistance of the amorphous silicon film formed by the spatter y^od^£^ 
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. plasma CVO method currently generally used in about 107-1012-ohmcm, it can use the amorphous 
silicon Mm with this high resistance as an insulating layer. 

10022] And as a material of the impurity doped to such an insulating laver. P, Bi, Oa, In, TJ etc can 
be used, and it the insulating layer by which such an impurity was doped is annealed with laser ' it 
can consider as the film ot the amorphous silicon formed into low resistance, or contest polvsilicon 
In this case, it is the resistance of an insulating layer by laser radiation conditions 1 01-106 It can ' 
adjust to the arbitrary resistance of omegacm. For this reason, it can be used as resistance which has 
die resistance ot a request of the portion of the insulating layer which it annealed 
[002,] Moreover, refractory materials, such as Nb, Ta, W, etc. from which the quality of the material 
do s not change even ,f laser iS irradiated and it becomes an elevated temperature as a material of he 

Jl, U ,H r 2 ' " aSed 10 add,UOn ' geUeraIly aS thc 2nd insuJati »* ,a >« 5, it is Si02. Although 
formed of carrymg out a spatter etc., if the 2nd insulating layer 5 is formed by the materhl of 

. such as SiO and SN, laser can also he irradiated afterX^onofS illating 

El CX ? mpk ° f ! he ? nd f,eld emission "thode element of this invention is shown in 

SEZLXS rSed e b v l imUkting JayCr 3 " f0rmCd ° n ^ SUbstrate 1 » whicTSipe. 
lass and th is^th I o * r '^T * va P orat,( ™ on the substrate I of transiencies, such as 
glass, and th* cathode line 2 was formed. This 1st insulating layer 3 consists of a film of an 
amorphous silicon or contest poly.silicon with which the impurily wasdoped. and Amnion of the 
1st .nsulatmg layer tormed in addition to on the cathode line 2 is formed nto low resisSce bv 
f d foj ™ distance field 4 so that it may mention Jater. ' > 

Sef 3 ^SZ^^S^t thC T Une 6 are fofmed on * is Jst insulating 

H Z a i . • t0 ? e " ,lk * emmer 7 15 f °™cd, respcctiveiy in opening of a large number created hv 
the 2nd insula ting layer 5 and thc gate line 6. In addition, since the above-niemioned or.eS is 

According to this field emission cathode element thc local rc<d<?tanre fl^M J ,a« * j L 

<a * 0 * *"" C " ca " mi * «« *** «W* w ere explained by SSSSSSSttta, 1 3 . 
[002 7J Next, a means to anneal and form onlv the portion between the c-nknA* l.w o r.u , , 

.rrad,ated jxiruon r.ses in an instant. Here, as separation between the cmCe SI a In, 

OO^P P reqUi, ' Cd P ° rti0n hd ' 0rehajld ' i! " kcs ** Nation be^enS^ 
f0028J For this reason, it anneals the portion of the 1st insulating layer 3 bv^hich bsTvvT 
rabated, and the resistance of the portion of the insulating layer sScKtlwai^h 

{0029J By the way, the resistance of the film of the amorphous silicon formed with t mean, of the 
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spatter vacuum deposition generally used or a plasma CVD method is about 1 07-1 01 2-ohmem, and 
since resistance is high, this film can be used as an insulating layer. And as a material of the impurity 
doped to such an insulating layer, P, Bi, Ua, In, TL, etc. can be used, and if the insulating layer by 
which the impurity was doped is annealed with laser, although il will be based on laser radiation 
conditions, (he resistance of an insulating layer can be adjusted to the resistance of 101-1 06-ohmcm. 
For this reason, it can be used as resistance which has the resistance of a request of the portion of the 
insulating layer which it annealed. 

[0030] Moreover, refractory materials, such as Nb, Ta, W, etc. from which the quality of the material 
does not change even if laser is irradiated and it becomes an elevated temperature as a material of the 
cathode line 2, are used. By the way, in the field emission cathode element shown in drawing 6 , 
since between the cathode lines 2 was used as resistance, distance of the resistance field 4 from the 
cathode Hue 2 to an emitter 7 can be lengthened. For this reason, while being able to obtain big 
resistance easily, adjustment of resistance can also be performed easily. 

[003 1] The cross section of the field emission cathode element of the 3rd example of this invention is 
shown in drawing 7 . In this drawing, it is the form which encloses die portion by which the cone- 
like emitter 7 is formed on the substrate 1 of trans! uceneies, such as glass, for example, the stripe- 
like cathode line 2 which formed the rectangular hole 9 is formed by vacuum evaporationo and 
patterning, and the 1st insulating layer 3 which performed separation between the cathode lines 2 in 
the upper part of this cathode line 2 is formed. This 1st insulating layer 3 consists of a film of an 
amorphous silicon or contest polysil icon with which the impurity was doped, and the portion of the 
1st insulating layer 3 formed in the hole 9 of the cathode line 2 is formed into low resistance by 
annealing, and forms the resistance field 4 so that it may mention later. 

[0032J Furthermore, (he 2nd insulating layer 5 and the gate line 6 are formed on this 1st insulating, 
layer 3, and the cone- 1 i ke emitter 7 fs formed, respectively in opening of a large number created by 
the 2nd insulating layer 5 and the gate line 6. In addition, since the above-mentioned opening is 
prepared only on the resistance field 4, an emitter 7 is also formed only on the resistance field 4. The 
local resistance field 4 can be formed without carrying out patterning of the 1st insulating layer 3 
with high definition so thai il may mention later since it considers as the resistance field 4 where onlv 
die portion located in the hole 9 which adjoins the cathode line 2 of the 1st insulating layer 3 is local" 
according to this field emission cathode element. Moreover, the level difference of the front face of a 
field emission cathode element can be mostly thickened [ of the cathode line 2 1 so that it mav 
illustrate. 1 

[0033] The composition of (he cathode line 2 of the shape of a stripe of the field emission cathode 
element shown in drawing 7 is shown in drawing 8 . Although the gale line 6 shown with the cathode 
line 2 and an alternate long and short dash line is formed in the shape of a matrix as shown in this 
drawing, in the portion which the cathode line 2 and the gate line 6 intersect, two or more holes 9 are 
lonned in the cathode line 2 of patterning. It considers as the reciangie-iike configuration so that it 
may illustrate, and since this cathode line 2 is formed in the substrate 1 of a translucencv of direct 
vacuum evaporationo etc, this hole 9 will come to be irradiated upwards through the ho'le 9 with 
which this light was formed in the cathode line 2, if the lower shell light of a substrate 1 is irradiated 
That is, a hole 9 acts as a translucent part. 

[0034J Next, the plan of the field emission cathode element shown in drawing 9 at drawing 7 is 
shown. In this drawing, the gate line 6 shown as the cathode line 2 shown by the doited line and a 
solid line is formed in the shape of a matrix as aforementioned, and the arrav which consists of two 
or more emitters 7 is formed on the resistance field 4 of the intersection of amatrix This cathode 
line 2 and the gate line 6 are driven, respectively by a cathode drive circuit and a gate drive circuit 
which were explained by aforementioned drawing 13 , 

[0035] Next, a means to anneal and form into low resistance only the portion of the 1st insulating 
layer 3 located in the hole 9 formed in the cathode line 2 is shown in drawing 10 . In this drawing 
the stripe-like cathode line 2 is fonncd on a substrate I. and two or more holes 9 are formed in the 
cathode line 2 by performing patterning. Furthermore, the 1st insulating laver 3 which doped die 
impurity from on the is formed. In this state, laser is irradiated by making the cathode line 2 into a 
photo mask aL the 1st insulating layer 3 of a lower shell of a substrate I. then, the laser which passed 
(he hole 9 formed in the cathode line 2 - the above - the 1st insulating layer 3 located in a hole 9 
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irradiates, and the temperature of the irradiated portion rises in an instant For this reason, it anneals 
the portion of the I st i insulating layer 3 of the above by which laser was irradiated, and the resistance 
of the portion which it annealed falls. In addition, what is necessary is to form the 1 st insulating layer 
3 in a portion [ need / to be dissociated / between the cathode lines 2 ] in the shape of a stripe 
beforehand so that it may illustrate, and just to take the insulation between the cathode lines 2 into it 
in this case. 

[0036] Therefore, as shown in drawing 7 , let only the portion located in the hole 9 formed in the 
cathode line 2 of the 1st insulating layer 3 be the resistance field 4. fn addition, us laser, it is suitable 
to use a XcCl excimcr laser (wavelength of lambda- 308nm). The irradiation time of the laser at this 
time is about 0,1 seconds. Moreover, it may change into laser and you may anneal using a. lamp. 
Furthermore, the I st i nsulating layer 3 is constituted by the film of the amorphous silicon formed of 
reduced pressure CVD, the plasma CVD method, die spatter vacuum deposition, the electron-beam- 
evaporation method, and the resistance heating vacuum deposition, or contest potysilicon. By the 
way, the resistance of the amorphous silicon film formed by the spatter vacuum deposition or plasma 
CVD method generally used is about 107-1 01 2-ohmcm, and since resistance is high, this film can be 
used as an insulating laver. 

[0037] And as a material of the impurity doped to such an insulating layer, P, Bi, Ga, In, Tl. etc, can 
be used, and if the insulating layer by which the impurity was doped is annealed with laser/although 
it will be based on laser radiation conditions, the resistance of an insulating layer can be adjusted to 
the arbitrary resistance of 10 1-106-ohmcrn. For this reason, it can be used as resistance which has the 
resistance of a request of the portion of the insulating layer which it annealed. Moreover, refractory 
materials, such as Nh Ta, W, etc. from which the quality of the material does not change even if 
laser is irradiated and it becomes an elevated temperature as a material of the cathode line 2, are 
used. 

[0038] By the way, in the field emission cathode element shown in drawing 7 , the 1st insulating 
layer 3 in the hole 9 formed in the cathode line 2 can be written as the resistance field 4, and distance 
of the resistance field 4 from the frame section of a hole 9 to an emitter 7 can be lengthened. For tin's 
reason, while being able to obtain big resistance easily, adjustment of resistance can also be 
performed easily. Moreover, the resistance field 4 can also be formed for every pars basilaris ossis 
occipitalis of each emitter 7 by carrying out alignment of the cathode line 2 and the gate line 6 
precisely. 

[0039] In addition, in the field emission cathode element of the 3rd example of the above, you may 
anneal and form into low resistance only the portion of the 1st insulating layer 3 located in the hole 9 
formed in the cathode line 2 as follows. First, after forming two or more holes 9 in the stripe-like 
cathode line 2 ; ihe 1st insulating layer 3 is formed all over the upper f of a substrate 1 ], In this state, 
on the 1 st insulating layer 3 r as shown in drawing 3 , a photo mask is put, and it irradiates, the upper 
shell, for example, the laser, of a photo mask. Then, ihe laser which passed the photo mask is 
irradiated by only the portion located in the hole 9 formed in the cathode line 2 of the 1st insulating 
layer 3, and the temperature of this portion rises in an instant. For this reason, it anneals local ly the 
1st insulating layer 3 by which laser was irradiated, and the resistance of the portion which it ' 
annealed falls. 

10040] Thus, as shown in drawing 7 . let only the portion located in the hole 9 formed in the cadiode 
line 2 of the 1st insulating layer 3 be the resistance field 4. In this case, as a photo mask, the bore 
section is prepared only in the portion corresponding to the hole 9 formed in the cathode line 2. Since 
it does not anneal by this the portion of the 1st insulating layer 3 currently formed between the 
cathode lines 2 ? it is necessary to cease to separate the 1st insulating layer 3 between the cathode 
lines 2 a* mentioned above. Therefore, according to this method, let the level differences of the front 
face of a field emission cathode element be few ( the thickness of a cathode line J level differences. 
[0041 J As mentioned above, although the field emission cathode element of this invention was 
explained So that the resistance of a resistance field can be equalized also by annealing performed 
I or every substrate in the field emission cathode clement shown in drawing 1 . drawing 4 , and 
drawing 7 The insulating layer for monitors is formed in the periphery of a substrate simultaneously 
with the morphosis of the 1st insulating layer. If annealing is ended detecting the resistance of the 
insulating layer for these monitors when annealing is performed and desired resistance is obtained 
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from theinsulating layer for monitors, the field emission cathode element which has the resistance 
field ol the equalized resistance can he manufactured resistance 
[0042] Moreover, it is common to close and use for a vacuum housing etc. the field emission cathode 
element shown m drawing 1. . drawing 4 , and drawing 7 , and if the anode with whiciT 
fluorescent substance which carries out the uptake of the electron emitted bv being isolated on the 
gate further was apphed,,, prepared, it can consider as the display using the field Ll^athoi 

r0043] 

[Effectofthc Invention] A local resistance field can be formed between a cathode and an emitter 
wthout carrymg out patterning of the insulating layer which forms a resistance field w?lh h*h 

Srf a ■ f' ^7? of ! his invcntion was constitutcd ■» meatio ^ S£ 

portion of a request of an msuiating layer is annealed, for example with laser and it can resistoce- 
^Moreovcr smce highly precise patterning of an insulating layer is not peribnM?5toSd 
SfJT 6 ,? ? r ° nt f 8 FEC element can be *° i S cSes of a cathode 



[Translation done.] 



hrtp:^ww4j>dfjpo.go.jp/cgi.biii/tran_web.egi_ejje 



21/10/2002 



mu*mmm <J p) (12) & P # ft & «[ (A> <m**am*mm 

(43) fc) ^ 7 ¥ (1995) 3 £ 17 B 



HO 1 J 1/3D 2 
3J/15 A 



*Ffci8# ShfcJli<B&7 PD 10 n) 



'"J2>^0 4^5 (1993) 6 /]25R 

-(a8>ft&«£9M R* <J P) 



(3?) [jSiflj 

Writ] *«W<nKE.c*7-a. rfc^Mifcrfc 

j:5Ri-r*. cnn**. mmu lit 



(71) il38JA 0OGBQ18J4 

(72) mm ±m mm 




©AV-F*. 

6I57>7W &««IA4*Ma«y- K# 7*1:43 

**HBh n» aft 3 hfc II&cd >#<nx 5 y * b ft * 
ttiff 1 o«MW|o,. JjBX 5 v * 7 W-#IMl& tit 

TV&trj- Ft. 

i .fesfixm^ft < * 1 a f -jrK*Mn&K i 

©X 5 * * Sfc*x Syr/Wi tax **jMktf i 
IiAiSi » ©*B»«ffiO, ±«xS**7WOT**«ir 

7-. 

a *ffl«fcT $ r. i «w fc-r i as* a 



(2) (MW7-738'00 

iafc**5j ±£*v-f®w<|e£?*F'7X?&ut 
zt&&v, j:«ji-i<oa»ii*a«^-*r.tftfw 

T. 

7*Jk? T X > U If 0 v ij □ >0>ftfr*ft 

(0 0 0 1] 
[0 0 0 2] 

cnttMMtia CFieH Emission) rcQ^^ 
jra"T«-T«.* * 77 V- 7- F (Fi 

c!d HB!s«ion Cathode) &0f^W«. fit*. 
HfeXttik *K«-LT. a i/ tr > tr< X0*MkU* V 

-fa ^^*®K»faw«»afctBA h* r*^^ 

[0 0 0 3] 01 J tv *fl5 -#|T»6X^ y^ < !:»V 
-FWK:«ft»*«f*5XK>h (S p 1 n d t.) 5Si 

7S*WB*IT^ *UT. -SO&KV7 : 3±l£3 

^>*cox=^5 r 7 6*«3Si*$nr^a. *v 

- F 7 2 J:C«»p-7 4«htT* r - h 7 " S«««»^n 

TO 0 0 4] £l(DX^y^7 aiROlf^ttl 0 -S'^O 
'v»LStl 0 7jf8^ 1 «0«K7 1 iil=ttl»c:2:«lih»: 

■4: IC J; Ox 5 ty-^ 7 G * GS^IKtfiT* z i^m* 
5* Z COJ: -5 C t T> T. 5 "r; * 7 ft ftit $ flftl^T 1 



-•694- 



(3) 



CO COS] iC^T, X3y*7 60F^«tfW7 3 
«"«^«-3Stttt*Wilbr**, -*»ftF BCKtf«» 
T54.:i->ttaxs -y^vD5fe«ty- htWffiUt^if^ 

eStfet: in: tlK«: J: o xsy^ty- s 

v - h k mn-ij v - * 3 ^ 

PI * ^ # y h J- E n 6 C7>^fp 

4;©*j»*ft;ifci-*fcAc. -key-h&xi* 

Co oov) in.] lferfrjtjn, W7 

a crafty p 7 sammman&ft*. *y- 

mm: l c t « o , p a x h- * 

*K*:a*WtCJ9iriTI& Stl^XJ;t';-V7««£ 

[0 0 0 93 *CT. »V-WX^-f^«VT« 
*!: ft* L . f co. J: i:x> 7 -^«Mt% F EC 



30 



#8 3^*#«:, ;«i835X7f>m: 

£l:ACAV-K7-f >82 h£a*&ftjl8 3-*ff*ft 
[0 0 I 0] Sftfe, (gam 30 k^gfrS 1 ±[- 

cox* y * b t&mms ajsKHjdw-ft^^turn 

* 0 , * V - K *-f > 8 2 ty- h 9- f > 8 5 i 
*MMtit&9m0X >; v ^ 8 6 Ci: & T * #jtT 

tOO 1 2] HI >l:WFBC*ftfl»V«»S«|| 

x 4 y ^ 8 6 ^ 0 ft«7 U f MMftlt-C H*. ^ OX 

W^ViTli«»»fi 4ttR^^TV»ft^^. ttiifll 
8 3 <Z> l;!cy- h ? Y > 8 & *JNft*ftT 

■w^y- Kvn'jgiK. 9 3'tt8ukfle«)j|{t6n«:7 
)' 8 7 «Ki^«tnkMrr4»« # 

y K 9-f > 8 2 CO < *#*y- H VttLm- 9 1 IZ* 0 

Sol, AV-H?<>8 2«njHka.T6^ 
[0 0 14] 

^P^C**t^»Ttt*y-K*»*LT«»»frt 
T t>, Jg 1 4; r) n yj _ u pg«t|Mft ft h T L ft ^ £ 



0 

e c * ?- © ft s <s as & <& £ a * x u * -3 ♦ r 

ox v ^?HMM«UBC. D F E C»W«***l * 

/t * - - > £f £*f *fc «0 * H E # # <Tj P f. *T 
[0 0 151 

[KCB S T a &■* © =f-8k 1 JtfSB fc s& 

fc. WO F E C «7tt7M*« H - ^Uft WKftfit 

too i al 

* -X > M « *T. £ ft < %ikh %x a & * l * 

[0 U 1 7 J 

& i ffxhi: x h v< V- B ?W > 2 emit-:* 

iifcSE l 3 #Wft£)tT*t4<. -C-001-IMM 3 

tiftMb # ¥■ - 73 ttfc 7 * A- 7 r X VII □ v > tt 

* ij v U 3 >©B*Sfc 0 v ■* V ^ < > 2 0±K Jg 
Jfctfc® I MM.3 co^te* 3 

[0 0 18] 561:. ^©I(5l«a*6e:.@340i:ir.^2^ 

a. star* * s fc* i tMM"3 &/r*^x> c 

[ 0 0 1 S J ft i I II#r«JW«*-V *■ i«*TQ±M 

*ib2icst. cidbik»»Tv jainrs**v— > c 9 

f . >• 2 h3 < > 6 i«T h f J ^ x«fc 

f > 2 h r M>SfiJ:£B l 3 Tia^Lfc^^-te 



4) «W*7 -7 3 300 

$ 

[0 0 SO] *tC, »ia»l30*^-H?02« 

ttSttfeKf t.«».3-«j|»39S7n"iV$tu 7x-^ 
[0 0 2 I] LfctfoT, »l«89 3£0*V-^< 

tf (ttftA 3 0 8 7i m> «^5$fi>j0ljff JT? 
U-lfJ;*jLX^>"#*»Vi"t;7X'-A'UT 
XTCVDfc X/taf^flVKi IS 

«W7^^7 r^> 'J ^ >H*ijfc«£'UTJ( ^ t 

[0 0 2 2] ^-UXv £<D£dttjttM£ K-^"t** 
3e tt*fiOW»t'UTtt. Pi Bi» Ga, In, Tl4j* 

SIO, Si NWti099Klt 

7o«iiM^H4-ir>^ c-oisc*>v*i:» tf^xvo 



— o%— 



7 

[0 0 2 5] 3 &-fc, 1 3 50 kfc*2 ft 

ftft-s fi^y - h ^ >e SMU » 2 ®m 5 ftcjc 
- K^y-fwetntf, 1 &&g 3 <D*?y - h ?h > 2 v> 

to 0 20] 04 £**n&m*>v- ******* 
^*»'e*ry- h > 6.£&v> y 

*0«»0*ftyr.-jw^^ 

m*»a «jHtf«« c.©«it«MT» 

y- 1- 7 i > zom&to&ft&isj* u-^fm 1 tm 
m 3*wmnt, ^snfcw^wiajt^pflsrT ^ r 

[0028J tftfcift, u-tfcDfUfgrttfeaintajp 
«>±j**«>ai 1 im« 3 <Dm>0>*%%4 tzxtti ic 

l;c*^-7V-1f <*JU~3.0 8jra) frJIV^Q^ 
tf'uTfc*!*. *.SIC. ftllftftfl-aj* tftfrCVD 



l * ; *»¥7-73S00 
[0 0 2 9] tC^r, HfcC«fi3ftftX/ly*B|| 

a* fc tt /tXtc v n ftoof «r »as nfc y * * 7 
* v - k f/ i >2 0m&8ck uriBtri 2>j:f; i.r ufci) 

t J; H 7< > 2 CO ±68^.^3 y • H 

5 r > » fh> fcis 1 3 aTOMHmi 
- p 5< > 2 »a 9 i mm <om 

{0 0 3 21 Sec, £0»T*|^3-rcJ:e*2* 
«* 4 i ^Tv^^ao, mt** 3 1 ^j^jg 3 

ft *i«{:./T^« > « c .»SM«tigft-me 

[0 0 3 J] KTtflfMU*^^^, 
-f V- H ^ > 2«|i«ftM-8 JC^. c©wr 



-097- 



(6) 

9 

> 2 iY- h~X>6 &#3»1-«|R&fc*tvr; 
jb y - H > 2 ll^ftl&^n 9 iV^-r >^Hi: 0 
fcj£Sn*, £4>A9tt, 9!;IWH**- SJ^KE^K 
® £ nt^3 0. £ CD* V - H5-f > 2#»fett0 

£ i «t* £3t£.W-r*£, r weii*v- F 5 -f > 

2 IZ J»jft £ tlfcft 9 *ZLi X±ft^imZ i\Z>&${Zfe 
- P"i> -f > 2 1 *»T?*fY- h 5 < > 6 & ft, gf*ffc«> 

« o t h *j ? *ttcflw**vcs -7 h u 5XQy*m 

jWWMfftTirs*. c ro*V- F * f > ^ £ Y- < 
>• a l 3t?B«b&*5ft*y-Fi»™R. 

#Y- - MEiHa&ic* b wfiiraan*. 

10 0 3 53 ay-F^>2£^j£LfcADrt 

-~>V*rrlZ.t \z& o*v - F ^ <f > 2 KM*© A 
o f > 2 *7 1 h-r* 5 1 L.TSK t «T*> 635 t ffift 
iI«r*T*il I «gif»B9 3 £1M2*L K#Z*tit1t»<0 

m&&mmz mi *. i>—*fv>mtznK 

> 2-1H«>iM« t * * i icttiifivv. 
[0 0 3 6 ) L £.«*Ti T, si 1 totm a to* y- f 

£ LTtt, X e C I x=T v-r ^—tf (ftfi A = 3 0 8 n 

fc, 7-C: JP 7 y x. ; J a >•* * Wi4* U x "J 3 >4>K£j: 

[0 D 3 7 J f L-r, ZOX^teimMfc 
«*t5«»il/Tli. P, Bi, G3. In, T I 5J?€- 50 



WW 7 - 7 3 3 U 0 
tf ici 0 r P-"lTlMMt#C-i:**iaii» 

[0 0 3 8] H7i:St«»J8(ii*V":- ? * 
? t*V>Ttti n y- > 2iC^mi/tA 9 ftcOSR 

1**. *y-H?0 2cY'-h^< >6^-M 
: 0 0 3 93 tt&» 3 XIMQIIIHttH* y- H 

igtfff 3 ©±icea3 ea-tj;^ t?^- 
ir-Vnmfc totm i 3 dtjeatim tc r 

[0 0 4 01 bT. S01(fiW0 3^y- H 

ri*fcK»tt*4^*Ct35«T*«i. 'CCS)**. 7 
t^TX^ L T«, 17 y - F 9 -f > 2 t ^A 9 

ic £ p * * y - f 9-f '> 2 nw** 1 tm 

^ K * 7- F > 2 W<0^, 3 H.fcMLft < T 

nit; y- f*^ «o«sr<oa»e.* y- 1> « 

[0 0 4 1] *«980*»ttWay-F*7-fcfe 

ni. ®4*i:twr<c*T«»»».*y-- 

ttt L ^ 7 fifr^ 9f WQftMMftt* r. ^ ffl <^ 
!(»P*ft1»^fc&*fc7r^;ir«|l[7r*A^tT 



-<i98- 



n 



(7) 



^¥7-73800 



0 4 21 «i. W4-KCflM'.7 : IC«t^lilin 
LO G 4 3] 

*r * ifittfii route**- • =3*?** c A'tf < a y 

C68J4J *«W«WMffl*V-H»f«»2«lilo 

Bttwi-ftl-Cft-*. 

[fell 3 



W7] *«W©W»tt*y^^*:^ 1( |3* 1 | flSfiD 

«■! 2} ««.«»efilM»aAv-K«if* M T.# 

[»**«awi 

l - 7 1, 8 1 

6, 3 5 -h'X> 
7.76,86 JEi* 

9 ft 

72 *y-K 
'3. 8 3 &tfja 

77. 8 7 ry— h 




ft!5W7-7 3 8 00 





—TOO— 



<9) 



&M¥7 - 7 3 8 0G 




mi 3] 




—702"- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



